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imm] mmiim<Ditmmmmizj:h 
mm<7ymijmiz}5\,^x . . 

^'i^i^t^mmmizmmm&&mimmx 

^^tit z t mmktt^tmmmmzii^m 

mms] mm2m<oitm^mmmizii 
mm(ommizi5\>^x. 

m'^^t^^^f&mizmi>mmmmsmfux 
^mcr)9mm^z}s\,^x . 

s"ii^t^»}mmmizmimmmmmx 

[00011 

. mmwnzmi. mz. 0. 2 5//mjiiT<7)^ff;u-;i. 
^mm(^mimizmt^ t«T'j»i. . 

[00 02] 

^^^^-^tixmmmmmMmwm^ti 
x^^h, mmyr^tiix^^m^mmi. mm^ 



[0003] ^iS^ ?-^tfffi^l$^t|^(X'{i^ W«|S 
OG ( SOGfiSpin on glass CO^) , 7t^>j ^ 5 

ssrTff s ; b . iixm^BMmmmm< ti z 
^Emmt ixT-^x^j:mmi:^ix\,^^] :ms 

[ 0 0 0 4 ] 7 •ymm^F^'ttsmmmimmy yit 
>vay ( s i OF) tmi^tix^,^, zc^mmi^v 
^y-m-i^vay ( s i -OS i ) i^^^y^m 
(p) w.'Fizxmmi-iztx. mi:Ttfizt 
y •yms»mmmm\^z t^j:t'mmx'mmi:T 

[ 0 0 0 5 ] ffisi«$ii{ci?g^>-r^ji(j, les! 
j!^D-A;i.^aYI:tl:*j*iit^ST*i,. .y ry ^ 

hAPL (Advanced Planarization LayerC7)B5g;) 

x%h, zcrtAPLtamii. m^xizm^xi^i^X' 
(^^^mmTiz^j:ij:oizmmmm^Lx « 
^mx'mm^'xmm^itiztizii'.x. mm 

[0006] ■r=5r45*>. M«;5r;^«i. ^ y i/5>. ( s 

i H4 ) tmmm (h.o,) ti:m\ mm 
i 0 vmmzm ix^tm%m^t:'fT o mx'$y 

mm^^ixt^ z(7)APLmTii. Tx^^hiij)^ 

1 0 u m¥:S-2:{5{f ^ataa^jitf iJ^D-ys:;J/Tjfi^|g 
:hm I . ixmimi: 1 0 t:JJLHt:±{f S fc ?^ 

[0007] 

L^c A p Lma. ^mmmmmzm ixa^fitzn 
m-mii}:, mmmi:m^t^tuoAX'iiT^+ 
^x%i, APLmizji'.xm^uzmmcoitm 
*ii4--5m^x'hifz>^. -mizmtix^^hsoG 

(Spin on glass ) li^^^/y (O3 ) -:^y^^^^^^ 

VDhV^^, CVDJiOieiDical Vapour DepositionCDI^ 
&izJ:'^xmLt:'>VaymmtWim. 
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xm^titmmiti^v^y ( s i Oz )Thitz 

awc^^^Ttf/vTtLTt, 3. sm^tT 

(-OH) 1}i-tttlX^^^t:if>. S^OClt^** 

[00 08] -e^T'SiOj mmmmis. 8j;o 

S^$-frTit^*S:3. 0SS*fTtfl.tt1fi*m 

[0009] *i%B3«i, mi^'A^mtitm< *-ojti^« 

[0010] 

it^mi'ttsmmaxm^'^fzcvDmizx htmm(D 

[0011] 

S i (CH3 ) 2 F2 +2H2 O 
^Si (CH3 ) 2 (OH) 2 

[0015] 

2S i (CH3 ) 2 (OH) 2 

^HOS i (CH3 ) 2 OS i 

[00 16] ttz^^iii^yytmkit^mtirm^^t: 

S i (CH3 ) 2 H2 +2H2 O2 

-*Si (CH3 ) 2 (OH) 2 

[0018] 

2S i (CH3 ) 2 (OH) 2 

-*HOS i (CH3 ) 2 OS i 

[00 19] t/>:^f-;U^'oni^5yi:*i:$:ffli'^3tJi 

S i (CH3 ) 2 C I2 +2H2 O 
-^Si (CH3 ) 2 (OH) 2 

2S i (CH3 ) 2 (OH) 2 



im] mmmm(o--yi: ix. w«sog (spin o 

n glass ) *<»^>^1TU|>, Ztllii^V^iy (S i ) JI 

^soGt/iimmmiz^j:^<r>ii. i^^)aym.=f-[zT)V 
^)vmtm^^h z t i>zx-yx^-^(r>^^-y h v-^im 

tX\ iM$A%<=5r-t>Ti^l>, 

[0012] ±120 V Dmizx^immmmumi. 
^msoGt^cvDizx^xm^i-hirmx'h^x . ^ 

i-)l-yxjai^yy^ yii-)Vxyyyt.tz\iA'i-)V9uui^ 

yy^wM:^'x\,zm\^xcvY) J; 0 ^m^^ t 

timmmmm^tih, t^hh. ±§icvDi,z 

1 htmmc^mmijm^zm^^mfMxizTfi^fumi 

•J 3 ym^<7)4^<^m-^^<r) 0 •h<7yjfKe< t h-^ifir 
)v^)vm\,zmtm}Lhixh. 
[0013] ±fEc V Dffitc J; I.1&1IIS oommm^ 

n<^-mi. ^i^jvyuui^'yy CSi (CH3 ) 2 F 

2 3 (H2 o) tiim^^tzm^x-m^zmm-h. 

WimiXff)it^)Vy\:iui^=pyioX^ni OMixmLX 

m.^^x'M^izw.mmzmx-th, mm.'^i.zmt 

[0014] 



+ 2HFT 



(1) 



(CH3 ) 2 OH + H2 o 

■ • • (2) 

[00 17] 
Ut3\ 



+ 2H2 O 

[^1:41 



(3) 



(CH3 ) 2 OH + H2 O 

... (4) 

[0020] 
{^5\ 



[002 1] 



+ 2HC 1 T 
[^t6] 



(5) 



-*HOS i (CH3 ) 2 OS i 
[00 22] Z<^Xd^j:m^K^>im^M-tZtlzJ:^ 

)V^)Vm:'kttt\WkJy')^y ( S i O2 ) liJ: D i. 
I.. ±immxn. S i (CH3 ) 2 Fa . S i (CH 

3 ) 2 H2 . Si (CH3) 2 c I2 izmixmrnuc 

i)K ffit^Si (CH3 ) CI3 . Si (CH3 ) F3 . 

Si (CH3 ) H3 mx'h^xhmm(r>Kmt^j:h. 
c 0 0 2 3 ] * ( H2 o ) <7)ith 0 izm^it^m 

(H2 O2 ) ^fflL^^«^l:{±. ( 1 ) ^t;i3V^T{i7 

yit^m (HP) bbi»izmm (02 ) t 

fzi5) 5*:{cfcv^T(iiS'fbK3R (HC l ) bti>izwm 
(O2 ) ti^m.'th. ■ 
[0024] 

immm] mimncommmb ix. ^^mmmmrn 
X. mi(r>^jM\<z^^xmm-i. z<mui. 
mmcommxhh. 

[00 25] UlcT) ( 1 ) (c^t-ioti. WmMm(r)^ 

hmi<rymmmm\>zk nx.msii \±.\,zmL(m 

«±lc*^ (0^^) *«§ix. ^m^imo-i^ 

m.t>zmm (m^'m) m^^ivrzi^c^x-hh. 

X^m^l 2^So«ffitfiiSlil 3im^Li^, z<r> 

v^m.'mkmm-hmz^^%fLhif.m^r}v^- 
}vmtii}ii?t:>mwi. 1 1 ^gen 1 2 ^ftg-t-i. tcoT. 

[0026] <?:tijaffiaii 1 3o|g3S:firftc7)-fia|^iK 
M^J'y'jy (S i H4 ) tM^M^ (O) S:-i-t?;{f>^ 

bLxmum^z^n (N2 o tsrffli,^ -e^it^is 

mm ^XtLXmUi^V^M. (He) SrS^t 
XLtz. ^LX-TyX-?CVDmU<nM.MB[l,zm^^V. 
1 1 ±IC«^ 1 3 S:0l|;cJf 5 0 n mCOJSS tj^ 

mfH<7)M^imni 1 0 0 p a 1 1 , «ir 11 ami 

lf3 5 0-a::3niiL. 13. 5 6MH7.(7)mm^:bi: 
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(CH3 ) 2 OH + H2 O 

• • • (6) 

MHil. OV//cm^ com^x-mutt:. 
[ 0 0 2 7 ] ±ffifiiM^ 1 3±{c*5^Bgc?)^rffi{c: 

^■oxmti^v^ymcomtm 4m&Lfz, 

^f-;U7on>-7y C S i (CH3 )2 F2 , Si (C 
H3 ) F3 #D . ^^ayy5ri}•»t§^>:*^cO!|^Ki: 

mtf*(H2 o) tm^^iiihc^imw i^mm 

;?yx?r-«<7)ffiECVD||M (0^^) lc#AU>:, 
±ISiSS;<r'XO»£*{i, i/';<f-;l/i;7DDi/7>' C S i 
(CH3 ) 2 F2 ] : 2 5s c cm, ^f-;l^hD7DP 
v-^y CS i (CH3 )F3 : :25sccin. *(H 

2 O) : 2 00sccmt L/i. OT/ s c c mliSip 
WlfcJtl-^affi* (cm3 /^) 

[0029] z<mEcyDmmmziimx:ffxi:mL 

x^imsummmioo'ciz^^Lx. ^1114 
imx.ii8oonmcr)m^izm&Lfz. tmmi4<^)m 

miZii. ffiECVD^KF«>|c7)S^^^;i{f2 0 0P 

abb. mm niox:tz}^mLti. 
10 0 3 01 zcoxdizbx m^Lfzmtm 14 ^zi5\,^ 
•cfi. i^u^ytzTf\^^j\^m (zzx'i±^^)um) j&^m 

^^titzfzib. t^cD^'yh'P-^m-hmi^tihcoX' 

^cofz!^. m^m 14 izi5\,^xii. immmii2. 5- 

3. 5t^j:*). ^-^'yy'y^ji'mMt.rxK^'hit=4 

tx'h*). f^u^j'^fi^mimiimm^n^ioumt 
X'mf'fm^j:mmm-^ztm'^tz, 
[003 1 ] m^xm ICO (2) iz^ntx i ±iB^ 
mm 1 4 co^mizmcomtm 1 5 1 lt. c v d^(c i 
or,if§*5o. 3 Mm<m(t^v zty (s iOi )m 
im&ifz. zcommijmtLxi^: cvDmw\-iizii 
h 0 . mufxj^ -y 9 V y^mt tz\mmifih h , 
[00321 mz. i.wmm 1 4 ^ff^miim^-th 
tz»>\izr--^}yifi:^->tz. z<r)T--v yyx^ii. 
miii~mizm^(^tix^^i yr-^^x7~-)v^^m 

v\ ^att=5:#ffl^t lxmUi4 0 O'CCDM^ 
(Nz ) #HMf 1 5^ra<0T--uyj/$-lT-^^v:. 
[0033]$ 'i>tC^®iiii^S:Jgfig-ri.Ji^t{i. m 

Brffl@T'aL^c02{-^-rJ: iJEHl T^hBL/v! 

ftgiii 3. ifcsigi 4i3j;t^sijc7)iei»flgi 5t, liim 

3 y ^ h l 6 i*|{c«Btti07-7:/ 1 7 ^m&-r 

»:v^T'±iBS!i<o^Magi 5±t;iiiii2 1\ mm2 
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2 i±.m 1 im^xmit:<^t mcomizi: -?t 

(iaio^iii4{cffia) mmh. i^v^T±id0 
i«o ( 2) im\^xmmuz<Dtmm<oifmizX'^x%i 
mmm24m^'fh, ^<nw~-')yi^mr,x 

xw^n Ltzxmm mLx'<iimmmdi'^iB^x'% 
s. ■ 

[0034] ±15^ 1 <rmn<rmmmx'ii. 2im<ri^ 

M.^itimtlfzif>X'hl, Si (CH3 )2 F2 $: 
-eco^i-. li^ti^W^, S i (CH3 ) F3 S: 

(Si F4 ) mXtiHiX\>\ i/c. v\ayySr3i-)g 
■tS^ftc^^fc tT* (H2 O) ^ffli^yj:**. 

[0035] $ ^> t±iESfl^igS& ortiS^LTt*^. 

m^ifx<7y 0 hffyy^£ < i: 1 1 aisc^ 

-5 X . wm&mi . w.m:ffxcr, 3 t,co^^^ < i: 1 1 as 

x\i^MLxmm'cLt£\^. tfz5 O'C J: D^v^SJ^T' 

[0036] )>K.i^zw.2%m(r)mtm^mm-t. ^cr>m 
mm\i. Mm 1 ^zk-^xm^nuzmm 1 4^7)Mji:ft- 
m:M\i. ±.i^mmmmmtnm^j:<r>x\ ^^x- 

{4. ±iEia 1 ^ffl^^.T . «ii^lS 1 4 oS^it^r^^SiBj 
[ 0 0 3 7 ] UlT. m.m 1 4 cOM3t:^a^O-W^iJiHB 

•ri., wm:^'xi.zi^^)aym.^^^tjiix}:. Lxmm 

^f-;Pv7VCSi (CH3)2 H2 . Si (CH3 ) 

H3 , ym^m\tftfzi^<^'ik'&t Lxmumm 

^bKS (H2 O2 ) i:SriE-^L;tt,cO&fflv\ fe«0igt4 
;!fxSr-«ico(aECVDj|fi ic^AL/^. , 

±SmMif:^<r>^mt. )<^)i'i^'7y isi (CH3 ) 

2 H2 D : 2 5 s c cm, ;<f-;Wv7>'.C S i (C 
H3 ) H3 3 : 2 5sccm, ilgt-fb^SCH 
2 62 ) : 200 s c cmi: Lt'c. 

[00 38] z<rfm:cvTimm>^^imx^:^^mL 

T±IES£S[«^«?iJ;i{f 1 0O'CC«j#LT, *^M14 
t:^J;iJf80 0nmOJf§lCJ^^U>:. im!^lA<nm 

m^z\i. m.cvi>m^mmM.imm2oov 

[00 3 9] z<r)i.o\>zl,x^LfdmmiAi,zi6\^ 



^^ixtztz»), m^(r>^-'/ vv-9im-hm^ixh<r>x' 
fwxizx h G vxiWMtmsi^W!m%\^fz^.. 

imm. \A\,zii\ -iTIi , ifci^m${4 2 . 5 ~ 
3. St^rO, ^■V7 7-7^;Hg:»](ir:^'<7,hJt=4 

i-c'j) 0 . f'o->\}v^mmMwmm' 1 o//m^ 

[ 0 0 4 0 ] lilT. ±ieil 1 J: -5TiKBB U^c^^i: |5]« 

KLT. mxMcvTym>zx->x. mm\A<r>}M,z 

( S i O2. ) M^mtTt. C<7)Jt«:^ffit LTti, C 

[ 0 04 1 ] ±wmm\ A^a^m^wkth 

v\ ^?Stt^r#H^i: Ut:0y;ctf 4 0 0t;<OS3R 

(N2 ) nm%xi5W^<Dr=.-')yy^:fi->tz. 
[0042]-?- Lx^mwM^mmrhm^\<z{t. ±ia 

[0043] ±IBm 2 ^BBc7)^i|0il-c«i:, 2 «ScO^ ^ 

mmhti»)Thh, s i (chs )\ s-tg^if 

^f-;PSc7)Sij-^{i:lijp LTi^«**W-S.*^ 
m.\i^it-tt. Si (CH3 ) H3 ^Ji^(f 

'mm^^tih^^i. my-yit^^m ( s i f, ) 

[ 0 0 4 4 ] § /^(C±ie»mfflKSr O'CtciSS U^t*'', 

<^:^'x<r)imi^xm<m'^^ti. ±ii{45 0'aci§^ 
^tih, ijLwmmff.zWi'^wz^^f.zi.i. w.m 
MimLxmmtL^£\\ tf^ 5 ox:x oi^v^as-c 

[0045] <*:ic|g 3 l&BjO|gMfi«J2riiB8-r I. , ^co^ 

a. ±iE0 1 ^m\.^x , 1 A(7)mmmmm 
1 0 0 4 6 3 WT, t&mm 1 4 oi!!)i:srsc7>-0asrijiBfl 

jii-jl'i'uvi^yy (,Si (CH3 ) 2 C 1 2 ] A 
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Ji. ;<f-;l^i?nn>'7XS i (CH3 )2 CI2 ) : 
5 0 s c cm, jiK-fbkS ( Hj O2 ) : 2 0 0 s c c 

[0047] zc^imcvDmmmzmx^'^mm 
x±mmf^i:mnii o ox:izmix. 1 4 
mizu. iSimcvDmmf>^<r>M^^mn£2 0 0 p 

a t L. . 1 1 li 0 riCJta t/i „ 

10 04 81 z<7)Xoiztxmucmm 4izi5\,^ 

Xit. i^v^yizTju^/vm (Cifti^f-yPS) i^m 

-^^tifzfzib. hv~'!'tim-h<0(>tii(r>X' 

$Jf;<fX{c J; h C V DRiaiJtfKWSiCA^'gl^Tt*^. S-^ 

3. Sfc^O, ^■V/r7>fyUtg:J3{iTX^^'hJt=4 
TimWj:jm^U':>^tifiX'tfz. 

[0049] WF. ±101 1 izj: -ixm^Ltz<^tnm 
(SiOi )9li'tm^Lti. :L<r>im^tlxii. c 

[ 0 0 5 0 ] ij:tc, ±ia^ii 1 4 

^lii~mizm^^iytiX\>^lyr-^^XT--fl^^m 
V\ ^^It^SH^t tTfiaj;ttf 4 0 O'Ccomm 

(N2 ) #H$lit'l 5:}>^eor--i;>':/S-ffojt. 

[ 0 0 5 1 ] f LT^eie^SrJg^tSJi^CJi. ±iE 

H 2 tTi. L/C J: 3 ^«jico^SE^1iji;!,JjgfiKT'# I, , 

[0052] :ieof^3m<^mmmxn. i a^sc^^f- 



Di^vycsi (CH3 )2 CI2 tsi (CH3 ) c 

^f^-^it^mm-ttz^Th^ . Si (CH3 )2 c 
i2 im'^\i^^)vm<r)m\i.m^Lxmm^ifTi^ 
htK ^m. mmi^itt^. -u^ s i {ch, ) 

CI3 ^m'^iSMi-jum<7)Wi^iim^txmMii^< 

LT* (H2 O) S-ffl^^;^c*»\ «x.<fji®t^b 
*S(H2 O2 ) t:mi^lZbii-simT$)?>, ^ff)t^ 

(Timnyiitmmx'hi. 

[0053]$ (,iz±immm^ o-az^^itziK 

c7);ir;^0«il^J: OiS<iS^$#i. ±|S{±5 O'Clzm 
^tLt. i>tmjmTlzm.^^iii::^lzli^ m/f 

xmmixmmtt^j:^\ tt:5ovxy)m\'^m.x 
^s^m\zmm^ixh . 

[0054] 

ov\)m\^zii\.^xT)v^)imi:^tmm:ffxm^^tz 
^M<7)mm^xizx lev DRmiiimmKmm\ ^tz 
-^^>v^mmnf.zmifzmmmm-h ^tifix^ 

mcomm\mmt:iSM-rh z t **-c# t<r>xm^(o^m 

[01 ] ^mBMcr>mm(ftcm^mmT$>i, 
[12] ^eisii<^)jgfi£0iic7)ijiH30-ej>i, , 
[w^i7)|jeBj] 

14 mm 



* 



p 



r..-- 




